Interlamellar transfer of impulses in the hippocampal formation.
Functional relations between hippocampal lamellae, the modular units arranged in parallel in the hippocampal formation, were studied in the guinea pig in experiments of evoked field potential analysis. Perforant path volleys, synaptically elicited by stimulation of the dorsal hippocampal commissure, were used to activate the basic three-neuron lamellar circuit: dentate gyrus granule cells-CA3 pyramidal neurons-CA1 pyramidal neurons. After selective activation of the lamellae in the dorsal hippocampal formation, excitatory synaptic effects were observed in fields CA3 and CA1 of the more ventrally situated hippocampal segments. These ventral responses were generated in pyramidal neuron apical dendrites at the termination of the hippocampal longitudinal association fibers, and disappeared after interruption of the longitudinal association pathway. Low-frequency repetitive stimulation, leading to frequency potentiation of both lamellar and ventral responses, was usually required to obtain the appearance and full development of the ventral responses. Responses with the same characteristics as the ventral ones were observed in the dorsal hippocampus after activation of the ventral lamellae. The data indicate that longitudinal association neurons are discharged in the lamellar circuit and that interlamellar impulse volleys are conducted in both dorsoventral and ventrodorsal directions in the hippocampus.